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~imaace-Four chemically related compounds (two benzofurans, one thiinaphthene and one indolyl deri- 
vative) have been compared with aspirin and indomethacin in their ability to inhibit prortaglandin (PG) 
synthesis in vitro by microsomes of bull seminal vesicles with Mated arachidonatr as substrate. Two of 
these substances [L 8027:3-(2+opropyl indolyl)-3 pyridyl ketanc and L 81~:(5-chloro-3-mthyl-2-~~~ 
[b] thienyl) acetic acid] inhibit the synthesis and show marked anti-inflammatory action in the usual 
pharmaculogical tests; however, there is no strict correlation, the most powerful inhibitor being the least 
active anti-inflammatory agent. A benzofuran derivative with a low antiMIammatory action, but dis- 
tinctly fibrinolytic [L 2197:2athyl-3-(4_hydroxybenzoyl) benzofuran] does not inhibit PG synthesis. A 
powerful Ebrinolytic agent (L 7035: 2.isopropyl&sonicotinoyl benzofuran), practically devoid of anti-in- 
flammatory action, is a more active inhibitor of PG synthesis than aspirin. It seems that the PG synthetase 
system of the seminal vesicles does not react in vitro to inhibitors in the same way as that rcspoasitiie 
for PG synthesis in tissues damaged by carrageenan or the Freund adjuvant Such a discrepancy might 
be due to differences in the tissue distribution of the inhibitors and this could explain the lack of correla- 
tion between ttrc in tzivo and the in &rcr potencies of drugs like L 8027 and L 8109. Lo&ix&on of L 
7035. on tb other hand would be such that the anti~~~~at~~~ properties can fully &v&p, while the 
inl’lamed sites remain out of reach of the drug. 

The prostaglandins play an important r6le in inflam- 
matory reactions. Numerous noasteroidal anti-inflam- 
matory agents, of which aspirin is the prototype, in- 
hibit the biosynthesis of pr&aglandins in many 
organs, platelets and mammalian cells in culture [I, 21. 
Enzyme preparations from ram or bull seminal vesicles 
have frequently been used to anaIyze this inhibition. 
We have investigated the effect on prostagiandin bio- 
synthesis of four compounds chosen from a recently 
synthetized series in order to see if there is any correfa- 
tion between in~bit~on of this biosynthesis and anti- 
inflammatory action revealed by the usual techniques 
of experimental pharmacoiogfl. 

MATERIAL AND MmQDS 

Compounds. We have chosen from a large series four 
chemically related compounds (Fig, 1) and compared 
their action with that of aspirin and indomethacin. The 
reasons for this choice are the folIowing: (a} L 8027 and 
L 8109 meet all the experimental criteria of anti-in- 
flammatory substances <4, SJ L 8109 is an acid, L 8027 
is basic; (b) L 7035 is a powerful fibrinolytic agent but 
does not decrease, even at high doses, the paw oederna 
after injection of carrageenan or ~~~~e~e~~~~ 
extracts (Freund arthritis); (c) L 2197 has practically no 
anti-Sammatory action, its fibrinolytic action is 
weaker than that of L 7035 [6,7J 

Biochemical techniques, Tlw compounds were dis- 
solved in propylene glycol. Bull seminal vesicles, kept 
in dry ice, were carefully dissected; Fatty and connec- 
tive tissues were discarded. The vesicles were cut in 

$ A preliminary note on L 8027 was pubIishcd in 
1973 c37. 

small fragments, 12 g of which were homogenized at 4” 
in 25 ml of @15 M Srensen phosphate but&r pH 8. 
The homogenate was centrifuged in the cold at 4,a(x, g 
for 10 min; the supernatant was centrifuged at 

L 8027: 3 - (2-irtrprooyt inddyt 1 3- pyridyt Iwon* 

(an tiintlammatory. anliarthritic ] 

L 8109 : (5 - chfero 3 - methyl 2 - bwbzb [b] thirnyi ) 

(antiarthritic, antiintlammatory 1 

t 7035: 2 - isopropyl 3 - ironicottnoyl bmtof urnn 

L2l9?: 2-crhyl 3 - f4- hydroxybentoyl) bwuafuran 

OH 

(fibrinolytic, thrombolytic) 
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Anti-inflammatory properties and prostaglandin biosynthesis 

Table 2. 

1091 

IJo of the 
prostaglandin 

syntlletase 
(11 

Aspirin 33 x lo-‘ 
Indo~tha~in 2.1 x 10-s 

L 8027 1Q x 10-s 
L 8109 I+3 x 10-q 
L 7033 1.7 x 10-4 
L 2197 (71 

Anti-inflammatory actions in the rat 
ADse (mg/kg) by oral route 

(21 (31 (41 (51 (61 

100 100 50 250 500 
4 4 @2 03 1.5 

22 13 il5 :7 50 
22 13 25 

100 to 300 - 300 1OOto300 - 
loo 100 to 200 100 300 400. 

(I) Molar concentrations inducing a 50 per cent inhibition of the prostaglandin synthetase of bull seminal vesicles micro_ 
somes (I~~) calculated by least-squares regression analysis from the values of Table 1. 

(21 Carraaeenan oedema. 
(3) U.V. Gythema. 
(4) M~cobuctcrium buryricum injected in the hind leg (results on paw of injected Leg). 
(5) Mvcobacterium butvricum in&ted in the hind lea (results on paw of controlateral leg), 
(6j M&obocterium but&urn is&ted in the taif. _ . 
(7) Inactive (gee Table 1). 

100,000 g for 30 min. The pellet, consisting mainly 
of microsomes, was suspended in 25 ml of @2 M 
Tris-HCI, pH 8Q 

The substrate solution contained 100 pg glutathione, 
0.7 pg hydroquinone, 150 N arachidonic acid (all- 
cis eicosad,8,11,144etraenoic acid) (Schwartz-Mann), 
5 &Ii arachidonic acid CH, (CH,), (C3H==C3HCH2), 
COOH (sp. act. 18.2 Ci/m-mole) (New England Nuc- 
lear), 50 ml O-2 M tris-HCl, pH 8Q The tritiated 
arachidonic acid was purified by chromatography 
before each series of assays, using chloroform-meth- 
anoi-acetic acid-water (90~65: 1:075, by vol.) as soi- 
vent. The suspension of microsomes (05 ml) and 
the substrate solution (2 ml) were preincubated separ- 
ately at 37” for 15 min. After mixing, the compound 

toof-lndomethacin 

$234567 

I.7035 

L 8027 

~ 
1234567 

L8109 

Ii 
I2345 

Fig. 2. Action of drugs on enzymatic activity. Ordinate: 
enzyme activity (A) in per cent of control. Abscissae: -log 
molar drug conantration. Lines represent the best fit. as 
determined by linear least-squares regression analysis. Vcr- 

tical bars represent standard deviations. 

to be tested, in 01 ml of propykne glycot was added 
and the incubation continued for 25 min at 37O in 
a Dubnov shaker. The reaction was stopped by addi- 
tion of 025 ml 2 M citric acid Control incubations 
confirmed that the amount of IabeBed prostaglandins 
(>95% PGEJ increased rapidly during the first 
twelve minutes and remained constant thereafter. We 
chose a 25 min incubation time to ensure that the 
reaction, when inhibited, had reached a plateau. This 
method, used by many scientists interested in in vitro 
biosynthesis of prostaglandins is the best available 
at the present time because the system is polyenzyma- 
tic and that tech&ally speaking the rapidity of reac- 
tion prevents an accurate estimation of the initial 
slope. 

After addition of 50 cc&; unlabelled PGEz, the system 
was extracted three times with 1Oml of diethylether; 
the organic fractions were evaporated to drymess, dis- 
solved and subjected to thin layer chromatography on 
aluminium sheet coated with Merck silicagel using 
chloroform-methanol-acetic’ acid-water (90~6: 1:1375, 
by vol.) as solvent or on glass plate coated with Merck 
silicagel using benzene-dioxan+acetic acid (40: 40: 2, 
by vol.) as solvent. These #e&ions and the locahi- 
tion of the active spots have been described in a pre- 
vious paper 181. The PG spots were scraped 0% eluted 
with et~r-~t~nol(9: 1, v/v) and collected directly in 
scintillation vials. The residue after evaporation was 
dissolved in XnstageI* or Bray’s fluid and radioactivity 
was measured in a Packard Tricarb scintillation 
counter. Controls, acidified to pH 3 by addition of 
citric acid, gave the necessary blank values. Normal 
activity of the microsome suspension was measured in 
ten controls, 

Results are expressed in per cent of the activity of 
these controls after subtraction of the basal activity. 

RESULTS AND DISCUSSIOX 

Tables 1 and 2 and Pi 2 summarize our results; 
Table 2 compares the anti-berry activity of the 
four compounds tested with that of aspirin and indo- 
methacin. It is clear that for this limited series of sub- 
stances there is no correlation between anti-inflamma- 
tory activity and inhibition of prostaglandin synthesis 
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by the bull seminal vesicle enzyme system. L 8 109 is as 
active as L 8027 in the carrageenan oedema and U.V. 
erythema tests and much more active in the MJuA~c- 
rerium test. but more than 100 times less active on PG 
synthesis. L 2197, a fibrinolytic agent, shows no inhibi- 
tory action on prostagfandin synthesis although its 
anti-inflammatory effects are comparable with that of 
aspirin. L 7035, which is a powerful fibrinolytic agent, 
is about as active as aspirin on the prostaglandin syn- 
thetase, but is practically devoid of anti-in~ammatory 
action. This is particularly interesting since Grygiewski 
in 1970 (i.e. just before the discovery of the inhibition 
of prostaglandin synthesis by nonsteroidal anti-in&m- 
matory agents) attempted in a very stimulating 
review [9] to correlate fibrinolytic with anti-inflam- 
matory action. 

tory action. In our opinion, there is no question that 
the general theory developed by Vane, Collier, Flower 
and associates, is of great value. 

The apparent lack of correlation between the anti- 
incitory potencies of L 8027 and L 8109 and their 
inhibitory action on the PG synthetase system might 
result from differences in their distribution patterns in 
the organism. Likewise, L 7035 might fail against in- 
flammation and arachidonic acid-induced hypotension 
because of its peculiar d~tribution (the drug is &mIy 
bound to proteins). In this case, however, other sites of 
PG synthetase probably come into play. since the 
drug [73 is a potent fibrinolytic and anti-aggregating 
agent. Hence, L 7035 would be a case in which phar- 
macokinetics and tissue aEinity might explain appar- 
ent discrepancies to the theory of Vane. 

More information is needed however, about the 
action of these substances on prostaglandin synthesis 
by microsomes from organs other than bull seminal 
vesicle. The case of paracetamol which inhibits pro- 
staglandin synthesis in brain and not in other tissues 
is probably not unique. The PG synthetase of platelets, 
smooth muscle and epithelia of the blood vessels may 
have different sensitivity to L 7033. 
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